A role for RNA processing in regulating expression from transfected genes.
We have examined the expression of cloned genes following their stable integration into the genome of pluripotent embryonal carcinoma stem cells. Transfected genes integrate into the genome as tandem arrays. Expression of reporter genes from these tandem arrays in embryonal carcinoma cells is inefficient probably because genes are subject to repeat-induced gene silencing. We found that expression of reporter genes was significantly enhanced if co-transfected with cloned fragments derived from the murine Pgk-1 gene. The enhanced expression required (a) that the Pgk-1 fragment carries an active promoter, (b) that the promoter drives transcription through a region of more than 12 kbp, and (c) that this transcribed region contains both introns and exons. Reporter gene activity did not require specific Pgk-1 DNA sequences suggesting that the coupled processes of transcription and RNA processing conferred activity on neighboring genes probably by influencing local chromatin structure. Consistent with this idea, the effect of the Pgk-1 gene could be mimicked by exposing cells to butyrate or trichostatin A, inhibitors of histone deacetylase. Thus, the effect of the co-transfected Pgk-1 gene is to inhibit the process of gene inactivation possibly by functioning like an insulator or boundary element in the chromatin.